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mmm 

mmazm ^«-**»/w yy v Kim, ti-iiA^^'j ? KMyn 
#z^fc7mMLx&&z£&(fcn£ir&mm-Mmj\>('7v v K*m. 

[*#«2] »#3SlfCK«CD««-*|«A>f^yy Kimfc^T, TIB 
>f yy y W». 

[ft 13 



A— [Si (X) 3 _ m1 (R 1 ) m1 n . . . q) 



1 ~10©MiS[$:^-ro mlX«3-ml^2J^±(Di:^R 1 XttXti^-tl-?tl|Bj-T^ 

Hf#£3] 3f#mxtt2Kffitt©^*-fc*A>fyy v Ktmfc, ya 

«;\>f yy y KI^nh>€itf». 

[it #£4] »#£3cflB«©#»-*&«A>fyy ? Ksyn h>e#im 
icfevNT> mm-fu hymttv yit&w. mm^^ymmA^^-yjv^n^ 
-tfyx)ifcymtfv^-<D&te<£*-mx*&&z£*&m£i-zmm-i&® 

[*8i8©fM»fc»i5!3 

[0 0 0 1] 
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[0 0 0 2] 

(dmfc) tfi&mzn* v^y&2?kmmzttt>2>m^m%£mmm&mM£. 

[0 0 0 3] 

> jktfjEm-tx&vzzfu hyzi&mKteT&'rzz.tx&z. m 

[0 0 0 4] 

mzn&xiiftymm^m^- ? Jibuti -tfym&fatfm^btix^z. 
u # u z © i: e> & *a«iH«Tf i*mm9tm<Diz7km<Di&T tt%\z^^ymm 
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V ^ fc> ^ 3 * # 7 - )h Z U X ^ - ) t - ^ # £ & ffl jfi h & o T £ y , DMFCHM-ftl 
[0 0 0 5] 

$4£bTte, r*»_^;i, . ^-^ . 7^ . /r ^ ;* h y - (Journal of Phy 

sical Chemistry) Bj ,1999^, Hl03^, p. 9468, 4 ViJ )l> • l/bfi- (Ph 
ysical. Review.) Bj , 1997*£, H55^, p. 12108, #|H2000-272932-^#g, # 
^2000-256007-^^#, #H&2000-357524#£;fg, #^2001-93543#^#^(CfB« 

- oy-tvt \*~>fem&#?'?ctfiftiz-ftT"v* s o - rtrs ft, ^ h ^ ttp n ^ ^ & - — 
$?cd#£t, v^;i/-^issjcj:yM#UT#e>*is%(Z)-c&y, MttoDii 

[0 0 0 6] 

!/;i/-^;v^icj; y^tsti-iityA^f ^y ? KMco^n h>^## 

»^a3RStlTV^ (M/U£, #fF^m4^t)f##g^mi~2#M= ) . 3*1 

7a hymfrb&v^n hy&mB&?3b&mm&ft£ttftKmik&Ztt$"?s> 
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[0 0 0 7] 
C^fFiM 1 ] 

#^¥l0-698i7#^$g (14-71) 

[#ffF£M2] 

#^ll-203936^^# (^6-10K) 
[#fF£IK3] 

#^2001-307752#^$g 6-71) 
C#fF*SK4] 

#g^FH3103888#^# (f£ 4 -7K) 

H - - " " 

rxl/^hn^r^^J (Electrochimica Acta) j , 1998^, H 

43^, HlO-11-^, p. 1301 

mmmxffi 2 ] 

ril^j , HfdXHffWtt, 2002^, ^50#, P . 39 
[0 0 0 8] 

[0 0 0 9] 
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[0 0 10] 

a 

[0011] 
[0 0 12] 

[<fb2] 

A-fSKXJ^^RiUjn ... (i) 

[0 0 13] " 

, T;i/^r;i/«, 7'J-MXtti"J;i/il:il, ml^O- 2 CD^Ifc £:gtU nfc* 
1 ~10©^$:^-t o mlXtt3-ml^2J^±©i:^R 1 XiiXtt^tl^tl^-T : fo 

[0014] 

-flg^U)*, xi±r;b3i/dr« (or 4 : R 4 iir;i/^;i/«) -efe-g>coAW* b < 

, ml{iOT^^>©*W* L<, n& 1 ~4 UVn 0 £ — 

» ( I ) CD A te^HIIfc 5 U±(D T ;i/ 3f J]/& X It T Jl * V > M £ ^tf <D tf& & L V n 

o 

[0 0 15] 
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[0 0 16] 

[ft 3] 



— {-Qn Y„ Qi 2 4^ 2 * • 

[0 0 17] 

U m2lil~3©^?:^-r o 
[0 0 18] 



[0 0 19] 

[#§BJ?GD|«<Z)7£in 

[i] mm* a mik&mmm®. 



(i )"e^3tisfk^T?*s. 

[0 0 2 0] 

[ft 4] 



A-fSi (X) 3 . m1 (R 1 ) m1 



(I) 



[0 0 2 1 ] 



6 
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2-313- )V\*r n-?i/)im, S/#nynfcf;i/g, n^* 
n 6 (tf y , g#lx«Mfi&<z>'\-ra 5is (y 

[0 0 2 2] 

* LvaM«, R^Ti^MWT'J -^H<Z)#* Uv^jT?#»f feS^HUT?* 

Jim. h u>f yy"nfc?;w>y;i/fi^) > Xtt#y >3£ (-(Me 2 sio) n H ( 

n=10~100) e>ti*. 
[0 0 2 3] 

Att^y^^is&^tfJtai^aTf^y, ^ yy lw#I£ lt«, d 

ietrich Demus Horst ZaschkelC J; £ TFlussige Kristalle in Tabellen 

1 1 J , 1984^, p.7-18tCfB*t2ftTV^£0>##tf&*lS. #T?%> TIB— ^ 
5£(II)T?*3*l«5fc<Z>tf#* 
[0 0 2 4] 



[0 0 2 5] 

-jR^(II)*, Q n WQ 12 li2i©l^«Xli^?:*to 2ffitf)5glitS£ 
LT«\ -CH=CH- -CH=N-, -N=N-„ -N(0)=JK -C0O-, -COS-, -C0NH-, -COCHg- 



[^5] 




• • '(II) 
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, -CH 2 CH 2 -, -0CH 2 -, -CH 2 NH-, -CHg-, -CO-, -0- -S-, -NH-, -(CH^^g-, - 
CH=CH-COO-, -CH=CH-CO-, -(CsC)^-, Zltl & L < , -CHg- 

, -CO-, -0-, -CH=CH-, -CH=N-, -N=N-, 3 4x £ ©/ll^it^^ J: l/V^ - 

tl^>(Z) 2ffi(D^^«^M^-^ft6(Z)ttm^^«M$4xfeST'feoT : fe) i VA 0 Q 

[0 0 2 6] 

Y n li2M©4, 5, 6 X« 7 MISSIS, Xlt?tlbfribMf&ZnZ>m& 

mommmitmL, m2&i~ 3 (Dmmzm-t* v u \tft±h<\*6n.n<D^mm 

t>0)m&mT*&z> o Y n <D&%L^M.{km£VT&, j^rtc^-t cy-d ~ (y-28 
) t?^ 3 n sat**, &^c:*ie>(3Dffi^^Ptf e>*is. r*HD<z>gma<z>*i? 

<t U#£L<ii (Y-l) , (Y-2) , (Y-18) , (Y-19) , (Y-21) M (Y-22) 
TffeU, S*>»C#*L<tt (Y-l) , (Y-2) &t>* (Y-21) 
[0 0 2 7] 
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[ft 6] 




(Y-9) (Y-10) 

xxy 

(Y-14) (Y-15) 

^> -o 

(Y-19) (Y-20) 

-o- 

(Y-24) (Y-25) 

[0 0 2 8] 
[0 0 2 9] 

l. r;i/*;HS 




(Y-1 6) 



N-N 
N-N 
(Y-12) 



(Y-17) 



o 

(Y-13) 



(Y-18) 



(Y-21) 



-o 

(Y-22) 



s- 

(Y-23) 



-o- -o- 



(Y-26) 



(Y-27) 



(Y-28) 
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ot^iK M^.tf^f;i/1, ^ntf;b^ ^;i/S> i-7u¥)im 

, /\dr>>;i/^, 2-x^;i//\3p t- 

[0 0 3 0] 

2. 7'J-JH 

[0 0 3 1 ] 

3. neurit 

a, 2-tfu^^;i/*, 2-> rs*vy;i/as, 2-^y^/y ;i/«^-e&£„ 

[0 0 3 2] 
[0 0 3 3] 

5. y 

[0 0 3 4] 

6. r;b=r^i>^;i/^x;i/a 
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[0 0 3 5] 

8. 7Mni 
io. 

[0 0 3 6] 

11. S£-f£3£ 

L<it¥-)im. r?vu4)im> *z?vu4)im. x^-vjim, 

[0 0 3 7] 

*s v jim (-si cx) 3 _ ml (R 1 ) ml ) r*, mmm^®kzm}&?z * v?ym. rro 

[0 0 3 8] 

—m^,(I)lZt3^X. li$T)\sni/*m (0R 4 : R 4 ttT;i/3r;i/^) , ml^O, & 
[0 0 3 9] 



1 1 
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[it 7] 

(S-1) CsH,,— (^)— ^^-O-tCH^-SKOEtfe 

(S-2) CsH^— (^>-H^^-0-(CH 2 ) 8 — 0-(CH 2 ) 3 -Si(OEth 
(S-3) C 5 H, 1 — <^^-0-(CH 2 ) 8 — OCONH (CH 2 )3-Si(OEt)3 

(S-4) CsH^H^)— ^^-0-(CH 2 ) 8 — 0^/-0-(CH 2 ) 3 -Si(OEt) 3 

H 3 C^O-(CH 2 ) 3 — Si(OEth 

(S-5) C 5 H, (^)~ 0-(CH 2 ) 8 — 0^yr-0-CONH-(CH 2 ) 3 — SKOEtfe 

HacA-O- 



(S-7) 



(S-8) 



CONH-(CH 2 fe— Si(OEtfe 



(S " 6) n-C 10 H 21 -O-^^>— <£~^-0— (CH 2 CH 2 0) 2 — CONH-(CH 2 ) 3 -Si(OEt)3 



-C 10 H 21 -O— ^ — 0-{CH 2 CH 2 0)2 y^O-CONH-(CH 2 ) 3 — SKOEtfe 



H 3 C ^—O-CONH-^Hzh— SKOEtfe 



(S-9) 



n-C 10 H 21 -O-H^ — ^^-0-(CH 2 CH 2 0)2 y— O— (CH 2 ) 3 -Si(OEtfe 

H 3 (A-0— (CH 2 ) 3 — Si(OEt)3 



-O— (CH 2 ) 3 — SKOEtfe 
n-C 10 H 21 -O-^^— ^^-0^>-0— (CH 2 ) 3 -Si(OEt)3 




[0 0 4 0] 



1 2 
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(S-10) 



(S-11) 



(S-12) 



n-C 10 H 21 -O-H^^>-H^^-O-^-O— <CH 2 CH 2 0)3-CONH(CH 2 )3— SiJOEtfe 
n-C^Hz^O-H^^-H^^-O^A-o—jcH^^OJa-CONH-tC^h SKOEtfe 

F_ ^3~~C3~ O " (CH2)l0 " O— W -0 — ( CH 2 CH 2°)3— (CH 2 ) 3 — SKOEtfe 
p — ^3 > ~ H ^3 _0 ~ <CH2)l0 ~ O "~ / ^ O— "< CH 2 CH 2°)3— (CH 2 ) 3 SKOEtfe 



{V- <^>-0-(CH 2 ) 8 — O (CH 2 )3— Si(OEt)3 




Ri = -(CH 2 CH 2 0) 3 CH 2 CH r 



(S-1 3) (MeO) 3 Si-(CH 2 )3-0-^^— Q>-0-(CH 2 ) 8 -0— (CH 2 ) 3 -Si(OEt)3 



(S-14) 



R i-°-^3 _OC °~(Z)~ OCO_< (3 -0 ~ Rl Rl = < CH 2>s- 0 -( CH 2)3- 



SKOEtfe 



(S-15) R '~CJ~ OOC- C3~ COO ~'(~} -Rl Rl= < CH 2)2°-(CH 2 ) 3 -Si(OE^ 

(S " 16> R1 - 0 -0 > ^OK3~ 0_R, R 1= <CH 2 ) 8 -0-(CH 2 CH 2 0) 3 -(CH 2 ) 3 -SI(OEt) 3 
[0 0 4 1 ] 



13 ffi$E#2 0 0 3 - 3 0 2 7 9 0 4 
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[ft 9 J 




< S " 18 > n-CioHj-0-<Q>— <Q>-OCO-^^-Si(OMe) 3 



(S-19) 



(MeO) 3 Si— ^ — ^^O-(CH 2 ) 10 -O-CH^H 2 -O-(CH 2 ) 10 -O-^^ — ^3"" Si(OMe)s 



[0 0 4 2] 

[2] /w^jy Fun<ottmwi8.zfmmm 

umm o x m& z m s ism *m^% (mxiz.wm^mzmmr , * 

tint NaoH. Kom<DTJiz>v±m<D7kmiky9. ry=e-Tm%:m^z>(Di$ 
-mMT'&Zo Mzm^zfimthxiz, mz.&, #gfl2ooo-272932-5^#, m 

H2000-256007#^fg, #F^2000-357524#^#g, #gg2001-93543#^?g, rx U 
^hD^^^j (Electrochimica Acta) j , 1998*£, H43#, HlO-ll#, 

P. 1301, #^H3103888#^$g^lClH*^tlT ^£#i££Mv>£ 3 £#T'£ S# 
, rit'tt, &Mlft&£&£:*e^£ 0 [1] {Cfa«b^^^-r^b##$:te* 

<vmm izmm u ic?k £ & m -t & z t iz ^ u r ;i/ n ^ s/ u ;i^tf>#D7K 
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So 

[0 0 4 3] 

>, N-*^;i/fc?ny K>^) . gt^x-^;i,^ {>J**vy, fh7fcFD77 
, ^x-^;i/^ (^x^;i/x-^;k if^yjn-jbm^i/x 

T)i*)i^-9-)i. !K'j^n^i/>^un-;i/^7;i/dp;i/x-r;i/f) , r;i/n 
-Jim x#y-;i/, -fy^n;\v-;k x^- i/ytnj n-;i>=e; 

r;b^;i/x-^;b> :/n tr uyyv zi-)i=e; y;vdp;i,x~r;K ^yxf u> 

•5^1/30 , #ifT;i/3-;i/^ (xf :/nt?l/>^y >J< 

y x^ uyffv h-;k tKU tri/>yy =t-;k yijt'J>^) , xhy;i/ 
ft<£& (T-fe h x h 9 ^^rxi^x K y ;i>; % b VT*£ K x h y ;k " 

xxfik 5fNX^>^xx^;i/^) , ^nh>itt«St (^^^;i/^;i/^^>> 

T-fehxhy;i/, n S?x K y ;k ;* £/Tiz hx h y 

2SJ^±£f#MbT : &£VN 0 
[0 0 4 4] 

- Kr«#^*l glC^fb^S; L<»0.1~100 gT?&y, 

L< it 1 ~10 gffeS. 



1 5 
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[0 0 4 5] 

m^a hymtLxiz. m.m. mm. vymm (h 3 po 4 , h 3 po 3 , h 4 p 2 o 7 , h 5 p 3 o 1 
0 , *zvym. ^^iJ•7MD'J«) , mm. mm. M&mm. ^b^y 
j\s*umm. ^*-v-7)i>*ufikmm, ^t^mm. mfom (zyy^bvym. 
zytf7s7-y<)\s**rv®£fcm) ^tfrnf^nzo mm7°uvymnhx\z, u 
ym^*9-)im (mx.iXMmmi~3o<DV ym^^^mx^^. vym^^-ji 

xxfM (05*.tf0S3lS8ti ~30<z)MU ym^XTJiM-v&v, mvym*?-}i 
i~i5(D*jnisymMT*fo i ), s<y&yx)ifcym. bjv^y^jv^ym. ^ 

*>smso , iD^ymm (WTLiimmmi-iwtDitfymMT'&v, mm, 
bV7;i*umm. mM.mm. mm^M,mm^) . j^fm ct?* (h>j7M 

m. 1,5-^7$ Vy tf 7,fr7.Tfrym^>) ^(Dfcft^-it^fy). XIZ1-7J tf^fCft 
V T7'Jl/-F (4#|fi§2001-114834#2;#) , 7>;i/*>j^'J X-fil/ 

x-fMh> (#^¥6-93in#^fg) , xjifcyikiiiv 3L-r)Vx;vfcy(n 
^io-45gi3#<^fg), x;b*><trf<y x;^^ (#^9-2458i8#^$g) mv> 

mm^mm-m^<D7,)h^yitmm<7)7° h n >M^5:^-rsw^^b^^P 

r(HP0 4 ) 2 -nH 2 0, y -It (P0 4 ) (H 2 P0 4 ) • 2H 2 (X a-Za;i/*7iX;viJ >^ r -Z 
rTx 7 i Xjl/ 'J >tt^0ltf[:^ Sn0 2 -2H 2 0, Sb 2 0 5 -5.4H 2 0^(£>2KftJ^ 
itm, H 4 SiW 12 O 40 -nH 2 O, H^W^O^-nH^©^^ U tf? U BM*##fC# * b ^. 



1 6 
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[0 0 4 6] 

L,T%>J:V*. b >It IT lii/ V ^r - h >y h 9 - ^ tf T'ft (Si-0 

-p) vyit&Qs (&£L<itvymm, vymx.xmwi*) , 

©*#ttjW6v*#«U;i/jfc;/lMH, *ffin:'<v>^n h >Sgg|5ft$:;^f■3-<5^«3H i • 
<, ^T't^PO^ H 3 P0 3> iJ^il^fM, IV^X^f^jSfO'J^ 

46, ^^;^J^^>^&t) ^ A-7;l/^-^7!J-Jjf>x;I/Jj^>^Jj<u*7-5:Mv^S(Z) 

[0 0 4 7] 

L < o ~so°c y , a t> l < &2o~6o°c -efts. 

[0 0 4 8] 

s^mt^tts. Lv^MT;i/n=af k£lti±> ai, tk zr^© 
no T^^ti^^^-rn^^, xtt-eti^Sr^y^-^-rssKy^-^ 

[0 0 4 9] 



1 7 
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(R2)m3Si (Z) 4 . m3 . . . (Ill) 

[0 0 5 0] 

*3%. t>V X 1*4 - m3^ 2 _h © £ £ R 2 & t>*Z & ^ ft -^ft |W| - T? % J| & o T % & V > 0 
[0 0 5 1] 

-^(HD^Rg&tKZli^-tl^tl-^^: (I) ©R 1 ^OT^|liaT'fe-5>o m3ti 
OXIiUW^K, Z«0R 5 *W*L<, R 5 &T;b= 3 f;i'g/WS: t^ 0 m3^0(D 
L^it^mmtL lt(t -T h^Pi/i/^> (TMOS) , fb7ih 

3f£/^> (TEOS) ^tfmfbtl. m3^1 ©i:^©^^ LVNfb^M^bTttJ^ 

[0 0 5 2] 



1 8 
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(X-1) n-C 3 H 7 -Si-(OEt) 3 

(X-2) n-C 6 H 13 -Si-(OEt) 3 

(X-3) n-C 12 H 25 -Si-(OEt) 3 

(X-4) ^^_si-(OEt) 3 

(X-5) CH 2 CH 2~Si-(OMe) 3 

(X- 6 ) (EtO) 3 -Si-(CH 2 ) 8 -Si-(OEt) 3 

(X-7) (OEt) 3 — Si-CH 2 CH 2 CH 2 -Q— Q-CH 2 CH 2 CH 2 -Si— (OEt) 3 

(X-8) (OEt) 3 — Si-(CH 2 ) 3 — NHCOO-(CH 2 CH 2 0)6— CONH-(CH 2 ) 3 -Si— (OEt) 3 
(X-9) 



(X-10) 



(X-11) 



O 

CH 2 =CH-C-0-(CH 2 ) 3 -Si— (OMe) 3 



O 
II 

CH 2 =C— C-0-(CH 2 ) 3 -Si— (OMe) 3 
CH 3 



CHz— CH-CH 2 -0-(CH 2 ) 3 -Si— (OMe) 3 
O 



CH 3 CIH 2 

(X-1 2) H 2 C CH-CH 2 -0— (CH 2 ) 3 -Si— (OMe) 3 

O CH 2 



(X-1 3) 




(EtO) 3 Sr ^ "Si-(OEt) 3 



[0 0 5 3] 
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[0 0 5 4] 

i^H^-f ;i/Ai:LTii, tac (hU7tf;i/t;i/D- 
f©t;vn-x^I^7>f;i/A, pet (jKU uyrU7* i/- h) , P 

EN (JK'JX^I/^^-^^ b- h) ^©X^f;«^7^;i/A, PTFE (>KU h 
[0 0 5 5] 
[0 0 5 6] 

)vmmm<Dm^^i&m^^t^it>izm^^m^mm^&^t^v^^ 0 muz 
*ynr3:ff8u ^^±©y;i/->7*;i/iffl^%ics# j f>«^&PP*t--g>^^, in 

[0 0 5 7] 

zz.tiz&vmM'rzz.ttfT'gZo its, **«>»K:fev%T**ffi4:a»an 
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[0 0 5 8] 

It, 10—500 (i mtf&£ L <> 25-100^ mj^lC^i; L,V^„ 
[0 0 5 9] 

mmy*?-) ^mnLx^^^K mmmn^it. (®Ht>r-^) 

<^!fez^CD¥^@^^ L/ < &500 nmJ^T> <k *J#?i: L < &200 nmJ^T. #fC#£ 
L<&, 2 -200 nm-e&S, ^«t»ffi^tt, ^It'feot^ISt'^ottiJ: 

[0 0 6 0] •• • 
[0 0 6 1] 

[3] nmnm 

Mts. Hitt*»»«?ft*e4gfl9 , r*«[««a«?^# oar tmeaj io 
&^t= MEAioii^n byfcmmiit. zfrzm/uXMfa-tztiy-Fwnmtt 

[0 0 6 2] 

12a, 13a£«&tfl2b % 13b^P>fc£ 0 fi&MMlt, Q^^COM^M 
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-Tfsyi-j^=L-^) zzfuhy&mun (ii«t7^t>f) fc^f^-s 
frfrmmfribtez* mmmuK i3b£^n b>fcmmiuz®wz'&z>fc.&)\z, # 
?L»#«£mi2a, i3zizmmmi2K izh^mn^r^o^u byBmmuziis 

yb^UXm L< tel20~130 o C, 2-100 kg/cm 2 ) T'ffi^f^^, 

#?L^«#l^l2a, 13aT*$^&fr#j&£-^{CMv^ 0 
[0 0 6 3] 

•frt>t£z> mnm7R r>v\° ^ ^ > h ^ & ^ s 0 * v - km © -t a ^ - # 2 1 jc & 

[0 0 6 4] 

[mmm] 

msmzuToimmmizi: »; 3 &icfMwjc3W!-rsa<, ^isrew: -en merest 

[0 0 6 5] 

(S-l) 

TIB^fiSStc J: y fulgfls (S-l) S-^fiR b fe. 
[0 0 6 6] 
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Hbl2] 

Br — CgHiaCH=CH2 



(M " 1) (M-2, 



HSKOEtfe 



(S-1) 

[0 0 6 7] 

(1) tf»ra#(M-2)©-&j* 

p-(trans-4-^>^;i/i/^n/\^rt/;i/)7 3iy-;i/ (M-1, (80 SS) 

(24.6 g, 100 mmol) &DMF100 mHc*S»L, &g#UtfA25 g$:iDX., 80^ fC 
*Pf»«#Lfc#e>, ll-^n^-l- (24.5 g, 105 mmol) &10#l8rT?$R 

fe-; ;-# b rtifcmmm z * */ ~n>-cm&m u -36.4 -gn^mfo cm- 2 ) 

[0 0 6 8] 

(2) (S-l)©^ 

(M-2) (3.99 g, 10 mmol) £ h U X h 3f 2/ 5/ 9 > (1.8 g, 11 mmol) &h;PX 

mg) 3^KMLfe 0 jKJ&M-£&S:iS*8U S/ U iltffrl}^ D V h 

^9 7-f-JCJ:»;»58L, 1.1 g®(S-l)£MfiYiPt»£ Itifco 
[0 0 6 9] 

(S-4)<Z)-£/& 

Tia-pY^SS&lc <k U l5J|g#: (S-4) t, fc„ 
[0 0 7 0] 
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Cfbl3] 



OH OH cX, cXo cX> 



(M-4) (M-5) (M-6) 

Br-C 8 H 16 OH 



(M-7) 



(M-1) 



(M-8) 



(M-7) 

— rvC 5 H 



i 11 -Q-X3^ 0 " C8H,6 " c ^ 

(M-9) 

n ^ 5Hl1 "K3~C^°" C8Hl8 ~ 0 *^/" 0 ^ 



(M-10) 

n-CgH,,— ^ ^— O-CeH^-O— y— OCH;CH=CH 2 

A_o CH2 c H=CH2 

(M-11) 

" n-CsH 1t — (^y~ ^^-0-C 8 H 18 -0- > ^0(CH 2 )3-Si(OEl)3 

^-©(CHjXi— Si(OEt) 3 

(S-4) 

[0 0 7 1 ] 

(1) (M-7) 

l,l,l-hn-tFD^^^f;i/X^>(M-4) (100 g. 833 mmol) H2,2-¥* 
h*cis7U/Sy (100 g, 917 mmol) # n D A750 mUc?§8?U 1 gtf)p- h 

mtlsXmf=.o #£*l£(M-5) (135 g, 833 mmol) &THF400 mUc?§J§?U hV 
X^;i/T^>143 ml, %.W*?-;vt $ } tfU ^> 5g£;{j[Jx., ^MTflfifb^^ 
h;i/x>^.;i/^-;i/ (178 g, 916 mmol) £3fo&ni/fc. ^J£*g-£#J 5: 6 mmUQf& 
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JlT}V<\*-9-yTffiMiikL. 225 gtf)(M-6)£#£ 0 #£>*l£(M-6) (201 g, 639 
mmol) £Tiz h- h U;i/700 ml{C?§fl?U H^ft^hU^A (290 g) fcflllx. 2 

^;bT^ffiL7t 0 ^ffi^&afat, ^fcMJEIS^U 0.5 mmHg, 75~85°CCD-g 
ftZMML. 129 g©(M-7)§:#^ 0 
[0 0 7 2] 

(2) *K#:(M-8)©^ 

p-(trans-4-^>5 1 ;i/^^ n/\ V^J -;b (M-l, RSt-ffc^ (|fc) m) 

(12.3 g, 50 mmol) &DMF50 mllC^U j^$^U^A10 g^^Dx.. 80°CfC#D 
ftfcfl£PL&#<D, ^ 7 (8.6 g, 52.5 mmol) £ 5 #H3"e?iST 

L£„ 3^raiD^Mf#bfe#, MOT^#5:100 mlCD^Mcg^, ^I$:flllfe 

„ #e>nfefflMi:^^ ^ ; -;i/ts^ B b, 14.4 gcE>(M-8)&#£ 0 

[0 0 7 3] 

(3) ^tt(M-ll) 

(M-8) (25 g, 66.7 mmol) &DMS0100 mlfC^U TK^t^hU^A Ojfl&A" 
^7Y>30%^U) (3.5 g) ^An^., ^T20#*If#L£^, (M-7) (19.8 g> 
73.4 mmol) ?:iTlfc 0 TO01Ct4 W|lf:|, 

mmL, 26.7 gtf)(M-9)£*§£ 0 P>;fi£ (M-9) 26.7 g£x#y-;i/70 ml£^ 
^50 mKDM^^JC^b, SO^miUmM^. fcf&mZTkSQO mlfC&#\ 
#rmL£MJ§£SilU ^LT24 gtf>(M-10)£f#fc o #CfC (M-10) (20.4 g 
, 428 mmol) &DMF100 mltC?§j$¥U h U #A >30«»in 

) (5.16 g, 1284 mmol) fca&fl&l,, ^ifiT? 3 tf-ftT U ;i/ (21.4 g, 1284 mmol) 

L£ 0 ttmM^^^^i/'J^^Vl/^^A^n^h^^-CiU^SgL, 20.3 
g©(M-ll)S:#fc 0 
[0 0 7 4] 

(4) (S-4)©£j& 

#£*lfc(M-ll) (14.5 g, 26 mmol) h U X h dp %/ %, ^ y (12.8 g, 78 mmol 
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) & h;i/X U S*#H«T, 80 o CT'^te^l0 mg%M%.& 0 85°C 

JC*y*MSU 5.6 KO(S-4)*j|fti«#i:bT#fc. 

[0 0 7 5] 
WJ3 
(S-12)©^ 
TIB^SK iC J: y itrfig^ (S-12) & ^ t, fe o 

[0 0 7 6] 

Hfcl4j 



(M-13) 



CI-tCI^CHjObCHjCHza 

<M - 1B ' /K> H C> OCOCH ' 

R \ /==\ /==\ 



OCH 3 



s °- h G Kh O^° coch3 

R = -(CHzCHzObCHzCHz- 
(M-14) 



R- _ 



-OH 



R = -{CHzCHgOfeCHgCHe- 
(M-15) 



n ° h C^ h O~°" (ch2)8 " oh 

R * -{Ch^C^OkCHjCHj- 
(M-16) 



,0-^^— ^^-O-tCHzJg-O-iCHifeSiCOEtb 



R = -<CHjCHjO)jCH 2 CH 2 . 
(M-17) 



R = -(CHjCHjObCHzCHj- 
(S-12) 



[0 0 7 7] 

(1) (M-15)©^ 

4,4' -*?t: FD^^-tf7i-;i/ ; E;7tf;i/^ (M-13) (22.8 g,100 mmol) 
&DMF100 ■HCjg#U JfcH3&UtfA25 g£#tJx., 80°CT*SnHftM# L r 5 IC 
, ^n>J K# (M-18) (10.85 g, 50 mmol) fclO^W^tfTfif T L 80°C"e 
5l#|SfJS#LfcgL jKJ^^%^7K200 mHc&^, *rffl 5& Lfc. T 

•fe h - h U;i//Mx^;bT'S^^ 58 g©(M-14)£#£ 0 (M-14) (31.4 g, 
50 mmol) %*#;-}ll00 ml, #50 ml&tfzRM;^ h U ? A 8 g^^mWLlZ 



2 6 
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#«£u zmmmmmmhf^ tmoo muc&£\ m.mx^mLxma!,Lr=.^^ 

nmt. 26 g©(M-15)£#£ 0 
[0 0 7 8] 

(2) (M-17) <Z)-£fi£ 

#£*l£(M-15)(13.3 g, 25 mmol)£DMF40 aUZT&ML, ^^*U^A12 g£ 
AUX.^^ 8-^nn-l-^^^y-;i/(8.23 g, 50 mmol) £#|J;l, 80°C T* 6 B^f^D 

15.7 gtf)(M-16)£#£ 0 (M-16) (10 g, 12.7 mmol) &DMS030 ml(C^L, TRii 
ft^hU^A >30%^in) (lg)£8$;{ftJU tit, h^7'J;v 

(4.7 g> 28 mmol) &iTU 50°C 7? 3 mmMMW t £ 0 Mj£M£?MC&if, 

7g® (M-17)£#£ 0 
[0 0 7 9] 

(3) (S-12) 

#"5 ft 7c (M-17) ( 5 g, 5 . 8 mmo 1 ) £ 9~ h 3 X h * %/ V =y V (2 .3 g, 14 mmol ) £ 

h;t,xv(c?§#?u Mi#H^T, 8ortcMtfei: r 3fc. j&ttfi^io m g 

^ h,^ u-^vy ■< - Kx^m^h. 2.1 sois-mitmfco 

[0 0 8 0] 

(1) 7"n (E-l) CD#$g 

mMfat LT(S-l) 500 mg%.Z$T h^X h3f S/S/^XTEOS, 185 mg)$:X^y 
-;i/5mllC?££?U 25°CT 1 %^7K0.4 ml b 25°C T20^r^f# b £ 

vym*-* ; -frrnm ojym (h 3 po 4 , 174 m g > /x#7-;i,3mi) 

Tbfe. M&f7D>i/- b±\z. T^Vtr-ZZm^xmiGL. mux 2 
^r^#g^, 50°CT*2B£figMU £ ^}C120°C-e3^raMU7c o ^tf>^, ^ 

yuyv- Vfrhmi$hTmzs2(jLnO)&&is- H^Hft (E-l) £*#&o 

25~160°C ©M^^HT? 7.% V ^ v V m^-fr V 
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[0 0 8 1] 

(2) z?u hyfcmm (e-2) <Dftm 

teos 185 250 miz^^a^a) trnmizLr. 

88fim(D&&i/- bWmfa (E-2) £#fc 0 MytM'$L^T*M%£Lfct.Z.?>, 25-18 
[0 0 8 2] 

(3) ~?n byfcmm (e-3) (oftm 

TEOS 185 «g&>r>figffc-&<»(X-ll) 250 "gtCftAfcJ^U) £ |f?$|fc LT, B 

$75Am©s^i/- h^@^ (e-3) mytmwffivwimLfctzz, 25- 
185 °c © um$&m t* x * v ^ v z m & ^ r * * * * - &mm s n t=. . 

[0 0 8 3] 

(4) 7n hyfcmm (E-4) ©#§g 

falgfti: LT(s-4) 880 m g $r>f y^n;t; u 25tc t? 2 %&gft#36 
Aii&^fluu 20^Wfl|j£pLfe. r<JD*lKK:y (U>K (h 3 p 

°4> 192 m s> V ^ n-/t 7 - ;b 1 ml ) $r*A 3 SrSJEatflfBW L£„ > 

^TMfUfe. §St'2WSt, 50rT*2^^L> $e>tC80°CT'3^r4 

* Affi ft fc. 
[0 0 8 4] 

(5) zfU byfcmm (E-5) ®ffs£! 

t&ffifri: LT(S-4) 700 176 mg£ 4 V 7u A J -;WC 

v-Jnnj -JimWi VJyWt (h 3 po 4 , 192 m g ) /^y^ n ;v-;nmi) & 

, nyis- hizT7Vtr-*1tm^Tmif3Lf=. 0 gIt'2Wftt, 50°c 
t2triMl, S&K80rT3l$|Hftj||Lfe. f ©tr7n>i/- hfr£i!|# 
U j?$58^m©e^^/- bttmfo (E-5) £#fc„ *3fc*tt«tt?*MKLfc i: 31 
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5, 25~155'C©^;gfSBT*X* ^^^^AfflSr^-r^^^^-v-^ttlRSnfc. 

[0 0 8 5] 
(6) yn (E-6) ©f^iSI 

tim(D&&i/- bwmft (e-6) m%m.wmx*mmvtciiz.h. 25-125 
°c (D ffi m x x * ? ^- * ? Ats & 7* t t v x ^ -v - # mm 2 ti £ „ 

[0 0 8 6] 

imm 1 

(1) h>temm (R-D gq#§£ 

B5J|g#:^LT^r-rm'fl:^(X-6) lgfcn:* J -;WC?§8?U 25°CT*2%iM* 
(H 3 P0 4 , 500 mg) /^fV^n7NV-;Hnl) fcitlX.. 25°C l?30#figff L 
, 50°C-e2^^ML, $ ^C80°CT'3B#r»Jf&L£: o D > >>- h ^ 

[0 0 8 7] 

(2) (R-2) (DftW 

mmi^tLX^r4mit^a-6) 800 mgiiTEOS 200 mgfc/gVAfc&W (D £ im 
#(CLTJ?£92/*m<Z)^BJ3;y- h^Htt (R-2) £#£ 0 

[0 0 8 8] 
(9) ~?u (R-3) tf>^$g 

tffJgg^^l LXT^mft&yaa-n) 800 mg^TEOS 200 mg£MV^J£^ (1) £ 

mmiz.Lxmz95/im<Dmwi/- bwm& (r-3) zmtc a 

[0 0 8 9] 

HM2 

*Ml-e^^tl^*|§H^OD^D (E-l) ~ (E-6) , tt«fllT?ff 

%ftf-ikm*r>yrv (R-i) ~ (R-3) 117 (r^tfyVtm) 

&13 mm® R^lCfT 2 tS(©^f> UXlfi^ > tf- 
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o 

[0 0 9 0] 

mi: 



■7u h^temwk 




^^->-g^xi0-3 
S/cm 




(E-l) 


(S-l)/ / TEOS 


v.Ou 




(E-2) 


(S-l)/(X-6) 


0 91 




(E-3) 


(S-1)/(X-11) 


i in 

X.J. VS 




(E-4) 


(S-4) 


0.78 




(E-5) 


(S-4)/(X-6) 


0.81 




(E-6) 


(S-4)/(X-ll) 


0.93 




(R-l) 


(X-6) 


0.072 




(R-2) 


(X-6)/TEOS 


0.061 


ttmm 


(R-3) 


(X-lD/TEOS 


0.074 




■T7 117 




6.20 


VcMtM 



[0 0 9 1 ] 

z&^ftmma>/\-c7v v kk (R-i) - (r-3) jcjfc^, wvw^^-e^s:^ 

[0 0 9 2] 

(i) 

(VulcanXC72{Cfi^50 wtX&jfi#) 2 g£^:7 ( 

350^m) ±lC^fgU nMLt& a#9mm(Dp J /^^C^T^^V^fe 0 

[0 0 9 3] 
(2) MEA<Dtfs§g 



3 0 
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MmzMftmtf7ahyfcmmizm-t2>£owti i2o-c, 50 kg/cm 2 -? 

[0 0 9 4] 

(3) mmmft®. 

/cm 2 ©5£«$fs£ji*U 3(Z)B#0)-lz;i/«jE£iI)£L£: o 2 JCj^-t. 

[0 0 9 5 ] 

[3R2] 





MEA 


c 


ffi^ma (v) mmmt 




mm 


0.5 &fW& 


i 


(E-l) 


1 


i 


0.58 


0.57 


0.56 




(E-2) 


2 


2 


0.59 


0.57 


0.57 




(E-3) 


3 


3 


0.60 


0.60 


0.58 




(E-4) 


4 


4 


0.56 


0.54 


0.53 




(E-5) 


5 


5 


0.58 


0.55 


0.54 




(E-6) 


6 


6 


0.57 


0.56 


0.55 




(R-l) 


7 


7 


0.44 


0.42 


0.41 




(R-2) 


8 


8 


0.42 


0.40 


0.41 




(R-3) 


9 


9 


0.48 


0.47 


0.45 


w&m 


117 


10 


10 


0.61 


0.44 


0.42 





[0 0 9 6] 

±7 J stymZm V^MEA-lOfCj: »J f^«( L £«MC-10<Z)#J|$m/±ttiSV^CZ)tf> 

tz.mm<D * * j - frit, -f-yj *>m*mMLZT s -Fmmmizmnz. v**> 
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IC, MEA-l~6tC£ U «J&bfc#!§S8tf>*MC- 1 - 6 T'te «fc U ^ ^Sffi 
[0 0 9 7] 

[3§i9!<7>3^] 

IBS £ u^m^^r £#*rtg-e&s 0 

[Eimtf)fM&t&Bjn 
[##©M] 

10 • • • mmmmm&m r<*m 

11 • • • 

12 • • • *> v - vmm 

12a • • • #V- Kffi#?LK#*$/- h 

12b • • • ^y- F«&3£Ji 

13 • • • T J - Ktt* 

13a- • •7;-KiMI#«^-h 

i3b • r;-Ktiii 

14 • • • A y ^ > 

15 • • -*y - KM!P*i§n3P 

16 • • • 7;-FIWlP$ 

17 • • • Jfe«# 

21, 22 • • ■ 



3 2 
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15 
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mm] 

mm] <4*ymmm&M<* ^^y~;l/^^^^•-^-*v^$v^^ , □ by 
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ffi m a m m m 



§iS!j## . [000005201] 

1 . MM^M B 1 9 9 0^ 8|14H 
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